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(57 ) Abstract; A neutral 
grounding X-iay generator 
wherein in oider to eliminate 
the unbalance voltage caused 
by the difference in impedance 
between parallel transformer 
coils in a high-voltage 
transformer and the unbalance 
voltage associated with the 
difference in impedance 
between two points above and 
below the neutral point caused 
in, particularly a metal X-ray 
tube, conductors through which 
currents flow in the opposite 

directions on the primary side of the parallel transformer coils of the high voltage transformer aie passed through a conmion troidal 
coil, or wound around the periphery of a troidal coil at a predetermined ratio of number of turns, thereby changing the primary 
current by the magnetic action and canceling the unbalance voltage appearing on the secondary side. 

[M^J 




31k 



wo 2004/036963 Al llllliipiiliBliiPiiillliilllliliB 



(57) mVl: 



T/JP2003/011358 

1 

5 ' . m^^m 

20 >^/^-i5^^x j^iij«BE^®;a5«s.L. m^-e«-isxj|^»i^^fid^b^3^§ix 
9vi;?;^^2i, 22, 23, 24, -efll^$tbfc7/v:;^y j/i^^o-T ^J'iiij^ 2 

— 3b (D-o©— ?fe^ji^;srM^jt::^ i?iiiB& 2 (omtsmizm^-r^m 



wo 2004/036963 




/ 



wo 2004/036963 T/JP2003/011358 

2 

mm 3d (Diim.(D-i^mm7i)^hm > h-<or.^mm 3c (Drntsmm^m-f^i^m 

• * « . . . . ■ 

^(^I^H<D^fc5t><D}*TIS<^(l)^(2)-efeSo 

M-r^mm Va mrr—:^ h-^v— vrnmn-r^mR. vk ^n^tzi^(D 

—(D-^mm 3c lc:j:S^-(^lHl^(D-r>'f-i5^>';^i:x iismJEE^^ 3 
<Dm— ^fe^^3b JltJ«||- -^#^3d J: 5^ ~ <^lHlS&<^-r :^ b'— 

(2) ^ i5^/^X|&W^^:*5V^T. t&IBUmo Va i: Vk >' 
tr— i?'i^;:^(Va dSpp;tjp$tbS XjiiW 5 (Dry — K 5a i:T— J^ffi^^tJ^ Vb 

Va Vk t3i^}iS-^DS, jfc*3. ClO^^fi:^^;^ xm^-efi^bti/J'^V^ 
mk.\t. :®::^W«BE}&s i50kV©X|^g^gt?f*, i««JBE^§&©-?fe^i8^<7?ii» 

JE^^ Xj^<t<7)Ty — vm:^^ ko^t-;^«jee(*. ^ti^^tv 1/2 (d 75kv 



wo 2004/036963 T/JP2003/011358 

-^y^ms^ t•t-5#4^ fcsv^^*, .e/^7^.A©c2-=5' b^<^{S^^lr^5 5 • 
101098 -^^:ds$, So w;rT.ti'4'tt;fe^^<^^ ^7VXj^#(^T:^^^9>';5^mjEESr. 

m^fes^jE^cD— h^i^^m'om^xmmvi:^ t-r 

■CfeS, r(DXji|^^^e<D^^^tbSXj|i^g(;:J;«9. Xj^Wl-H^t^iWrnSE 
mmv< X% S Xjgi^^S^rJ«c:tbSr XilSCTSS<o;^=¥'^'^lJ:^mu-Cffia£ 



wo 2004/036963 ^t;T/JP2003/0113S8 

4 ■ 

io it^j^^-t-5„ 

•9 \ZJEm\^ bfc#[t?. i H/N2 1?3!> 5o 

5 ti.fi. ^ 1 (^)#mtc|E«<^) X;^|§^^g^;l:^3V^-C. ±IB 

6 (Dmm^^fi\^. m 1 <^#t5:fciB«<z> xmm^mmi^^^^x. _hia 



wo 2004/036963 T/JP2003/0113S8 

'5 

m^^ 'W3:^(D(2)\z'im<D^^y( (omcx. s r ^^^^^ ^-x^mcE 

~-D&^±^mmm<Di^^\,mimn=^T\:i^m\^m^^-Di'fxm^hti^mmm^ 
:^m(om 11 <^#mt- m lo <DSi^m\^mm(Dxm.m^m\z.^\^x.± 



wo 2004/036963 




;T/JP2003/011358 



&.±(D^ ^ >'y^7!>m^tl^ = TX*h^o :i^X\ AL /fit ' =iT@^0 

(om «9 ^m^mm ^ti^mmp^m t > Mia x m^tmtT'^ffi ^ titc x ^o^tsic 

1^ bTS>0^n/c X a^tii^ t . • r b X m'WRXJi X ,m^tt|:^^^^t ^^^^ 

uT«^^4^fc X rn^rn^t. ^tbibx mmRxj^ x wmm^^^n w^i^^ 
<Dm \) ^miimws ^ tts hi^r^ ^ > mis x j^^^w^gT^m ^fhtcx m(o^mi^ 
m-5\^^xtf}^^i^<omm^^mmmm^'r?>mmnmm^mt^m^tc x m 

mi6(Dwm\^^fit£. miQ(Dwm^mm<oxm^±mmt. ±w.xm.mi^ 
M\Pivxm*^fitixmikm^t. :ifi^xm^Rxj^xm^m^^m^i.. mm 

\7im^\^^xtmw^i^(omm^^mm.wm^-r^mm.nm^^mt^m^fcxm 



wo 2004/036963 . ^R;T/JP26o3/011358 

.7 

i^—^>'P^<D^t^-^(D^ >'\:f—'$^:y'::^(Dm^^^ ±'f^T>^y<9i^:^mEE^^ 

m 10 mm&mEE.^(D^:yif—'$fi^y^(Dmi^x^^-r^T>^y<^:^:p^ms.^ 
mm-r^fcmz.Mm}^^&^<Dmm^^^^'rmxh^o m iia t iib j^n 

Mm&mEE^(D~i^mB\^^M^m,w^^^'tmx. m iia:&s=i^:/^— Km 
^K<?5:ts#^^ IS lib ^asrr^v^— }fmm(Df-j:\,^m^^^-f'o m 12 p« ^/u 



• 1 



wo 2004/036963 ^PCT/JP2003/011358 

8 ' 

mmmi 

z.(D 0 *>i««iE^jE§^ 3 {i:*3v>-c. -mn&^\z.fi^~^^m sc, 3d t^n&m 

«ft3a, 3b t-^fe^j^3c, 3d ^^(O^m^m-f^ hMzMm^^^^ 

-(D^mtn-J^^ t \z.-t^)^m^ UTVA^ t ^fj:ir:L t i>^X^ i o J; 5 

3c, 3d(^#^m?»^jc#<. m+mKt>±oxm7b^fh^^tKf-j:^. 

1^ 10 {ci;^-t-J: 5 IJ:. MMi^-^^^ ^i^p^ 3f, 3g(i 
•^ti^-^tbc^— 3h. 3i i-i^fi^ti(D—l^mmtM. 

ffiV\ H— O^JBE:g&^||-<^^JE|§(^^ Vtr— ig 11(a) 
f-^f <J: 5 ^— <^^JEE:g^O— Ial(X 5 (DTJ — K 5a 
<l!lO«^Si;i^J^;)i:||-(7)^;g§<^— ^<l!l(c^5fgtL§mafL Ibl(X J^W 5 <Z);!& K 
5b {B!l<Dm«fDt2:m)JJ:?«tL5mdfg<^)Jfe?^i^+Bl;i^}5S^C5o 



wo 2004/036963 




;T/JP2003/011358 



9 

5 bJ^iJV\ . . . .. 

— 3c RXfm—(^—^mm. 3b 3d i: (OF^{J:^f^±(^{^ ^ 

10 ^EE«&(Z)— ?feffi!iij:^itt5m«i lai t m'~(Dmmm(D—m&\z.mti^mm ibi t <z> 
15 —^m i^mn s «^ ibi t(Dm iDrnM^^am <D-ri^^^^. -t^jit) -^(lai -ibi)?ie 



wo 2004/036963 




;T/JP20O3/0li358 



10 

^4JlJ^t-S^<^— $U;ds^JR-C?l^^$ti/. C<^:^Jg|fP?SrT— ;5<>l::^iglLTJ:i;Sp« 

:^?^m<Dmmm i^mi ^m^rnvmrn-r^o ^ i ■mmm^}£^(D^ > 

;^-r 5'^>'iJ^^^T*)'5f^l^<>*-h®^^'r3K— 7 h7:^i:^;j^i?(Insulated Gate 
Bipolar Transistor, OT. IGBT i:IB&f5;i-5)IGBT21~24 36^b^^$^^5:7yV' 
tKmi\i^fi:ff^7^xmm(DWf^^^vx\i>^omfp.4:eLnm—<DmmEEjmm. 

«*ffi=iT, 31a f^m— ©— ^fe^iH, Slk 32a}i^— on 

^fe^a, 32k 33J*^>Ln 35ai-im-<DmM>'-$^^^:^y^. 

35k (^Utt-Y 36a f*i^— <^^]K^ft. 36k {^i^IKO^^S^ 

m^. ±^^mm(Dm^\^-^^f^x^ti^i:vmm\^m,m-r^o ±wmmmM i 

J;V^U. fcSV^^^ 50Hz 60Hz <^^i5it<0^ffimM(^mjBE^««fEi-:5 t ^fc 

^ K-^ih-r y :^ {J: J; Sli^SHlJ^, t> U < IGBT ^agffl Ufc#JE^tg%^ 



wo 2004/036963 ^^^m T/JP2003/0113S8 

11 

•o^^f^#M5p 7-65987 •^^J:m^^^^flX\'^^y</\^y^m^1^MM^m^^ft^ 

• 3iai tm=i(D—i^mM^si}s.(DrM(D—^mm^mu:immi^. mmm~. m—<D 

—^mm 31a, 31k U-U m<D:^ y h =IT<Z>^^^:#;5=.tb-CV^5o 
— :*r, ±I&S-W<©— iSfe^jll 3l8k 31k{c^jS;bT^d^tu. ^(O— 

g|2{*, ^iij:*5its^^(^#f5t(-^ifffi)Sr^i-|g-efe5o iiiism-eo© 

^?^<0^ii>(U-U =tT)33 ^<^i^ 34a 0— (^>— 31a hm~(D~ 
32a t}eiS#;6^ttT*5t9 , ffi^^Oj® 34k 0Z1(D— 31k hm~ 

<^-^#m32k t;5S^^>^TV^5„ ^LT. Xm^^«JEStt^;l^$^^-5^t^«JEE 

:as#^^Jil::k:#<5fc5^tc, ^tT.^tbO-^^^j^ 31a, 31k 32a, 32k 

:L(D^}lf)>^^ mM<0—nii^±U~l^%m31ai, 31k ^-^fe#j||32a, 32k i: 



wo 2004/036963 




;T/JP2603/011358 



12. 

zLfhh\t^mmt.^fh^fi<D—i^^m sia, sik t um^i^m^ti^ - 1 \<ifi:^, 

1^ 36a, 36k C }i\z. fi:K> ^ ^ tl/ fe> ^illid^ ^fc^ 

\.ftm^(D—nnm>h^^m. bT> md^tt-h^^— co— ^fe^iis 3ia a: —^^m 32a 
1 1?— oo^^^«^ m—o^—^^m. 31k t zi^^^i^ 32k i -T? t> 5 — 005 

15 \z.mS.^m^ l|:i(D?e«JBESi5^ 4k (*T— ;^}c^b-ci^ C< ;;^7 y— Killllc 
S^-r^r. a!(Cj:oTXi^^^ii-t-§T/-K5a ^^^bT?tf!9. ±|BT/-K 

20 5a vm—(o^nsmm 4a <^m;^ffiy^^:^J^$t^.^ 'te::fe-;i{7 y- F 5k }iim—(o-m 

mM i^^^ ^ >^ 35a tm~(DmmnMM.3Qei t f)^hti:^^—(D^mmm^ 
mm $ tixmmmM la i^m^^o 

b■c^ r o^^m^jK la (j: J; o <^ z:^#ii^ 32a h ^mns.is^ mti ^ 



wo 2004/036963 ^Rt/JP2003/011358 

13 

9 ly>^ 35a (D-i ly^^ ^ i^:^^ La, HZKD^ifx^ ^y^^ ^ i^y^ 35k (D-T 
. iJ' ^^;^Sr Lk t :^fcM— 36a Ca. 

36k Ck i: -r So $ 6> t^:^ X Ji^^ 5 (^T / — Kfil|(^A#^^ 

Ra, y- Kilfl^A^^^g^^ Rk UaiSfi Ra=RkK ^&W^^^-< ^y"^ 
2 (^>m;^3«ffi<D:^ja^K^^a) t-t^t. n&m^if^^^mM la, ik <^^S:4=S 

laO^fc^B : -tan-H{(B • La - (© • Ca) -^}/Ra] (1) 

IkcD-fe^g : -tan-H{<» • Lk - (co •Ck)-i}/Rk] (2) 

•e^-^So =6§oT. H— ^#j||31a tBZKD— iSfe^ji^31k, ^-(^Zl^^i^ 
32a tm~(D—-dmmZ2k ^(DK(c:M{^-b<^}ibo#;aS/fcCS^> 0 11 \^^\^ 

f^^^ {caa lai {c, Ik ibi (c^j^;), ^—(o^mmm lai o^^fc+a n - 

-eUT> i:<^ifc+BO-f ly/'^—^ 2 i/^v^^^ 21~24 a)MM 



wo 2004/036963 ^Rt/JP2003/011358 

14 

skT. ^(Dmm^o^^^xmi&ir^o mmrn ii(a)(;:^bfc^icri, la ^ ik 
mmM.m^±m 2 -D<D—i^mm 31a ^ sik iz.^ti^tmti^ 2 o<z>m0ffi^ la t 

hti:^hX2^ T(AL mfim < . mm ^-^^ ^ l^:^ 35a, 35k h 

W\^^±(0-(l^^^^>:^i()mP^ti:S>)^m—(7)^T 6 tVX^mir^o ^J:^. 

H— ©*^m?Si la >0S^gtl.5^— ©— ^fe^j^ 31a t4 l^^^—^ 2 (^fflj^jigi 

(D^Sgg^flc 37a t^m~<Dmmm Ik dS^fgtbS^HO-^^^l^ 31k 
2 <Dtti;^$Si: ?r^^i-sm-0^^^#: 37b ir MlB la ^ Ik 

*^mifKla, Ik ©iRj^^SSv^tC^^-CfeSfcfelJ:. =iT 6 \^^Z^mM(Dm^ 

<D^mM^m(Dm^Kn\.xn^m^iz^fj:^i^\:''—$^i^:^ t \^xm< fcfe. 
#^{^=3^^^^— Km^KIc^de^V-fe/uU -o<D*Sm«KIa, IkSrl^Cid-r 

la, J3ii(DmMtm^^Wiy:^\CX^^(DX^ (OZ:^fe#|g32a i:||z:<DZ:^fe#|^ 
32kle:#tj^$tb§«;^(«ffixmi5lg):0S— TJ — Vm. :^ y — Ym(omn&(D 



wo 2004/036963 ^R:T/JP2003/011358 

15 

*yc. JBfB{Jl:feV^T^*■, m-(OW^m^37a tm-(D^mmi^3'7h ^I^C 

^mmm la, ik •Amti^^^mmi^^m c^^f—^mtdtf ^: ^ T\^m>x t> \ 

^mmmco^mMir^:^^^ ^'il^;a5^g|UTV^/^^ttbf^. m-(Dz:^{i)#jiii::-S-e 

mhmin\^. m—(ozii£kmmm^±% < vxm~<Dr.^mmm^7&-3i-f^t\f^^ 

m-efeSo mmm2-h, mmmitmm. xmw}t:^^y^xm.'wxh':>xh^^ 
^^xmrnx^-oxh^^^nKmsximim^, :ff7^xmm<Dm^^^vx\,^ 

mrnm 2 1 iz^-tmrnm 1 i^ami^x, mmjBE.mm^ 3 ©-^fe^j^^rj? 



wo 2004/036963 ^FCT/JP2003/011358 

16 

% 32al t 32a2 HZK^Zl^^ll 32k ;Sr 32kl t 32k2 {Jl, bT]gJ1iJBES«iS 
IS 4 <©||— (?D]t|«EESilg^ 4a ^Sr 4al i: 4a2 (^SSflffiH^m 4k ^ 4kl 

4k2 t UT.fe So :i J: p {;i:^#J bfcI^mffi^JEEl^ 3 (D^-OH^^j^ 32al 
OW;^«£E;|rMfB^-(Dl^mjEESm§&4al Tltt^Stcl^lfeU. MlBm-<D-^fe^M 
5 .32a2 ©|l|;(3mj£^t(flB||-cpil5mffi»«f&g& 4a2 -t?it?fDtJ:|gjabT. m^m—(D 

* 

^j^32ki (Dmtims.^t}mm-(Dmms.mm^i •vm.m\^mmvtims.t. 

10 MIB0-O-^^|ft32k2(Dffl;^mjEE3^tiriBmz:<7)]^mjES?«4k2T-i£^i{^^ 

20 :^hti:^/m^hi!)^^mi^fJ:^o mmSMm^ 4 (D^Um^ 4a.l, 4a2, 

4kl, 4k2 /V'KbTll^-t-5r.i:;as-x?#5(Z?-C. — ji<^/hM'fb}3S^#-^# 

So 

i^fz.. ±m^^\^x\t. m—<Dw^mw-zisi hm—(Dmm^w-zih ^sri^c 
la, Ik -mm^^bi^m^ifi^m \:^^—i^miin:L(o^T\zm\^x'^^\i\ 



wo 2004/036963 I^Hj^ ^^T/JP2003/0 11358 

17 

la ^ Ik^^^bT#e>tb5J4:^M5£J^: l{plt^-r5„ ' 

15 ^tKom't-^^m UT t> J; V \ 

3 x\'i. ±^il)xm.mvit^^^^(D^ :^}f—^:^:^(omKM^X. 



l^«J£S^S^4a{e:Xj^W5' (^Ty-K5a' ^^^"T^ i:*m;^<^m-(^i« 
«ffiS«{E§&4klz:xaW5' (^;«7y-K5k' ^^J^L. >S)^otifia^-(^i^«HS 
«fE=§& 4a m:^mr.<D^^mm 4k om;^©il:3?'mg^ic:t&|E^<©:&Jl$B 51 



wo 2004/036963 ^/fl ^Rt/JP2003/011358 

18 

:^XJ(imr.(Dmm^ 4a, 4k <^ttj;^7mffi^ X W 5' <DT / — K 5a' t T—:^RXj^ 

•^(D—^mm 3c (omtin&^'t. m—(o^ns.m^ 4a -e^^ft^n-c. «jk it 

.JiS, i^-<^i^«E^^f&g&4a XaW5' (^)Ty-K 5a' :i7y-K5k' Mzi . 

• <^^^«ffiS^if&^4k<D|lI^T^iStt5„ ^(D^. JblBXaWS' (D:^y— K5k' 

•r-fs:t>%. ±^^—(D-^mm sc ftm— <30ft«jE«^^ 4a ^i^vx^xmm it 

%#^^b. 3d f:i||-<D]i5«E^^g:^4k ^r^^UT It i: Ic 

i>^hfj:^m—<DmEE^t. m—iD—^mmsbRxj^zLi^mmsd d^b/^s^— 
jEE:§§^ \z.^nxmx.hti^:d^h, m—(D~i^mm sb iz.m^^nm ibi f*. 

©thi;^»e>B:5 xi^ws' Kmti^m^-i-?)m^<Do%:^y-\'^5^' com 
^i^xmrn^D;^ ^/v X mm<7ym^s mM^m^-hx^i^fK 8%~i3%^;&y 

K • T-;^W«BEVa' a;:^;y— K • T-;^ramff Vk' }e:^:^s>^C5o 
ry— K- ;^^SffiVa ^;&y— K • T-;^K®iEVk<Z)^;dS:;>c#<JfeSo 



wo 2004/036963 




:T/JP2003/011358 



1 9 

10 m-^o 

15 jl^W^^lHl^miB^— :S:TJ«^-©»^iS§i4a, 4k Oj±l;^«iE^ X jfeW 5' (DT / 
— K 5a' i T-;?^ ra^tJ?;^/ y — K 5k' T-;^ M l-M UT X il^SrlSi^ $ ^i: -5 » 

— <^>— Xfe^ll 31a a; «3 t>ll— 31k 13%^ g ^is: <t t) # < O 

^fi^m-tm^. n^^m^±m 2 o<d— ^sc^ii 3ia 1 31k {ji-^^^tL^istLSit 

^(^mMla h Ik ^^bT#btLSit]^. _h|S(D 8 lZ%^1i\i\^\^fz. 108 
113%o^©SiMlHljS&4#ttd^fe^J»f^tt6Jtlc*i^t-'5r i:-C\ (2)<^MHic 

ZL<O^T 7 ^H— ©#^m?5S la 31a ^-^^^ 2 

^^ig-r^^-(0^gg^#: 37a t*{c:.tul5Ia (D 1/10 

(DmM\^n^ir^^(DmM Ib <^tu|5««fg la tm^m^f^^ J; 5 te:^-(^>— 



wo 2004/036963 T/JP2003/011358 

2 0 

(ommm^ 37c trtm^r 1 \z. 10 df—i>^<^ :i(Dmm^^ ^ . wmm 1 on 

. iSMT*i&-<fc: =t T 6 «^f^ffi s S 4 cd la ^ Ik «^ b < mzLfx.^ b mm^L. 

5 . i-^O-C. 

lb =Ia /lO (3) 

Ib2 =Ik+Ib 

= Ia + Ia/10 

= 1.1 -la (4) 

10 bf3:y). ^~(D—^m^ 31k (ommm, ib ^m— <?d— 3ia <Dnm la j: t> 

;i b-f +57-^^ AL mt^n hfx.^m'o m.<Dmm<7) ^T^m\^x ■hmt>f^\\ 
(Dm^ti^fi(Dm't-^^m\^x-h mmm i \^n&w.i^ftx m2 xf*. 



wo 2004/036963 ^TCT/JP2003/0 11358 

2 1 

14 ■ ■ ' . 



t) # < 5^#J Ufc t> <^-C. iSmflE^flE^ 3 (^m— Zl^fe^a 32a ^ 32al ^ 32a2 
m~(D-^mm 32k ?r 32kl ^ 32k2 tc:, ^ UT]Sj«j3EM^f&^ 4 <?5B— <^lfi5 
mffili?5ftSI 4a ^ 4al t 4a2 {C, 0" (^igmjEil«g|S 4k ^ 4ki i: 4k2 l^^m-T 
10 5„ -<^J:pt-i»-#JU:fel*J«JE^:^3 (D^— (D-^fe#im32al Otij;^;mH^tu 

mm-(omms.mmm^ 4ai x-E^Kjci^^b. misb— (^-^^m 32a2 (Dmtim 
&^mmm-(Dmmsmmm 4a2 T?E^stj:^muT. Buis0-(^]^mjEMgKi§ 
4ai (DmMm:timmtm^m-'(DMnsmm^4a2 (Dm.mm:hms.t ^MMx^tc 

mw.mr.(D:i^mm 32k2 <^i±i;tjmffi^MiE^— <D]i5mflESM:^ 4a2 x-mmi^m 



wo 2004/036963 ^Rt/JP2003/011358 

2 2 

^it. ±mm 7 iz.^irmmm 4 ^T f^. mmunm=^ t ? pmwat i-t i:io 

n^tiKmhT-h^fi:ALmibmhfi^m\)i&.(Dmm(D=iT^m\f^x'hmt>f^^^ 
^ ^ \z.^fzL. m—(Dmmi^ 37a t m—(Dmmmi^ 37b ^ h ^ ^ r e {e:. 

^— 37a t l|H(^^^##: 37c ^ b n T 7 JzlKal S t 

^ C ^ - Vifcfc it = T ^T ^ \ 
_hfaiPmjE;asgi;&P$n5WJ:i^(j:. l^^^^i;i_bia2o<7)— ^^M3ia t 31k 

tii^tb^tb^5tgtT.§it^<7)«^i^^ii:ia i Ik ^mMvx^ibti^it^m-mmm s izl^ 

T t :ifh\z.nM^fci'imm^fi-tt 2 ^Ico— J; o Timi^-t-S ;i ^ -C> (2) 



wo 2004/036963 T/JP2003/011358 

2 3 

mnB-^^M > yf—^-^:^ h :y fc'-iJ^^^ come J: o ^5 Xj^W 
. xm^^m<Dmxh^-AK ^mmi^::.thi,z.mMi-^h<DX}ittj:<. X|^ii5«jBE 

^tL(Dm't^^i$^mi^xh^v\ 

[5 



m<Dxmm^m:n. ^mmM^^i.xmmM(D?szmmti^Bm-?>:^v v^)> 



wo 2004/036963 




:T/JP2003/011358 



24 

mmwmy^mmwmmii^m^ 7-6598? -^^^izhb^, ut. #jBEMi«;tf¥ 
AC-DC 3 t mmmmB^, x w^ti: t^ib^ 

. 13 8'^', loo i-imf^m^somxi-^eoHza^EM^mmM. 102a, 102b, 102c 
f:iBfr^^j^«ii 100 Ki^m^ti^L (D^mMs.^:^^^'r(om^'^ 108^-^3^^ -5 

fz:}fy(D':f9->illlsL, 111b, 111c {iftrlEy^t^ 102a, 102b, i02c(C^U^i 
:6se3Xdr-Y:MlI^$|5 108 tM^mUir^^^^V vzf^) ^/^t?. Bu1H:7^^iX i02a, 

102b, 102c ^ft&ia;^p iiia, 111b, 111c -^n^^wm^^m^x^ 

120a, 120b, 120c ft^^lKmai 100 (^#il}Cii:^iJ{;i#AUfc-f'>'i5^i^i5^, 130 
^/iJ^i^ 120a, 120b, 120c{31^^$tl.^tbb(^-r Vi5^j5^^t*{^;P^-t-^ 
#jEMii5;^^ AC-DC n ^5^,121 W;#JEEMJ«;>^^ AC-DC = i^y^— ^5? 130 
©ttl:tjmEESr¥?t"rS3>'7*Vi^-e, t(na AC-DC n^y^— ^ 130 Ottl;^iiL^g 

130a y y 111a, 111b, 111c %^U"C#jEMiftj^J^ AC-DC = 

>'^-^— 130 {C^I&^^SmifE^^^^'/^— ^ 130 ©it:ii|±|;^mjEE^:^tii U5fc>a5 
AC-DC 3 V^-^— 130 -^Wm-t^ 3 ^-^^-^ Of |J^I1IE&. 2a U X 5' 

it. AC-DC rai/x-^— 4 C?tti;^Fffl!K;i^J^$tt. ;iOIi:^fE«ffi Vdc 

50Hz~2ooHzmS(^^iffgtrB^$*. xm^5' (omm^m^mmir^ti 
109 ^^x^tKDib. xm^mu 107 ^m^-r?>^mm ne T-itta ^ tb. $ 

e>{i::iii|'if & 117 xmm^ti^o llld }*:^=ar^-^cDIlI^ 108 iz^m^tifc.:^ V 
y 7" y 102d it:^}) yzfV^-^^ llld {cglM U^^C^as bS5IEiti|>I:^ 117 d> b ffi 
§ tbS X H^^W'ft-i-^'fem-S 112 fittrlB:/^ I02d ^ ti 



wo 2004/036963 T/JP2003/011358 

2 5 

tL X m^mm^ti^ h ^mm-^^-t^mmm^w. no vmmkw^w 112. \z. 

m.^^W 80 ^ X M^ffl§i5 107 f*:^ ^ ^ -^lilfelHJ 108 ^ IJI J; 

5 X Jil CT ^gfi, SfflH;^ ^ -^lil^ 108 t . ^^i^lil&.(3:>^f*: 109 ^mMrT 
5 5 i: . ttFlBiii^^ig^g 112 t m^^m^m. liO <lr"^tf p;^«lil&<^!tf^^ t 

^(^J;5^c«^^tLfcX||CT^«(^»Jm-oV^Ti^£PJt-'5,• 

^^^js^^-^fcasb^ ^m.^}sb^n^tz.m^. i^^^B&o^f^^-e;^9-r;?5. 

m^^m 80 #flEMilg;^^ AC-DC = 130 J; |3 , :!^]) ly^V^' 

t/llla, 111b, lllc^(DXtimmi>^jEmk-^. ^:^V i^zfV ^^i^LAtl^ti^ 

15 100(D«;Ecot°-i5^^J:t91i5<;^?§a;5i::»)f^i--5o 

-DC =x i^^^-i? <sr x^isimjBE^tttJiigffi \.tcm^(Dm^xmm-±. ^mw- 7 

-65987 #i^^;^^^{;iM^$ti/TV^:5<D-T?^ ^(DlJ&K<7)|¥^f*^^B&i-;5;05. MIS 

y^v -yz^v iiiai,iiih,iiic:d^hmti^fi^^mmMtmm=^>'y<—i$' 130 

20 ^(Omi^^^^^i!^^ 120a, 120b, 120c ^^J^U ^^t?':?' i:M|B = 

130 (DWMmtKDiEm. ikm(D^m^. gBmrnwiB^^^^-r i/^^^^i/^ 

M X. We^^y — h M^^^ 9 h^^i^:^-^ (Insulated Gate Bipolar 
Transistor, lGBTtmW-f'^)^mM\^X-7Jl^:fViyim3n^mMmm 

25 KSr^S^ bT AC-DC a 130 ^«j^i-:5„ 

'i^comm^f^^i.o \z.-m^^i^^^—^umM^ i30a x-ms.:^^ lyf-i^^m^^ 

x-?/u;^i|i^p(Pul8e Width Modulation, ^Ts VWM. tmWmmir^o 



wo 2004/03i6963 ^ff ^R;T/JP2003/011358 

2 6 

^<^).j: 5 ^mm(Dmtim ac-dc = i^-y^-^^ x m.m±mm{^mmi'^ t . 
y y r y Ilia, iiib, iiic Kmti^m^^M^^mi^ir^ r t ;as BrtST-fc 

• Jiiao J; 5 Jfej^J^ 1 -em:/j^^ 5iJ6S#flEMl^:tr^ AC/DC = <7) 

mm 100 3 13.0 tei^t «9 Ti,t^?<t!mMfi i/2.i5~i/i.67 m>s-x?^v^ 

m^^ir^^itii^Xt §o -^fc. :^ y 5/:/y iy^iz^^th^mm(D^^^h 50Hz 
X{:i60Hz i;, 20kHz ^?Ot±i;:^^^fe]^S^^^:Ji-<■C^&^{^:{Sv^<D^?, 

mM(DmM-h. mm(D 60~70%■T?^v^i:V^5^m1>&6p -^fc. 121 8 {ii^U^fe 
#flElii^;tJ^ AC-DC =r^^y^— 130 tt^ ^E^mW^m^i::^^ ^y^l^^^^^ 
PWM ^J1iNli-5 :ik\Z.i:^X. JilB-r l^y^^ 120a, 120b, 120c Icma^^/W 
^^-Ir^^S^l t;as-c#^c^)-e, iO«^^3c^>/^df^±|S5pm=t>'7^^1^ 121--;^ 

m vxmw-m^ >'f>'-^i^^mwM loo o \^—^ ms.&L±(Dm&^%m'r^ ^ 

|gSr^bT*5l9. AC-DC 3^//^^^ 130 (Dm;^<i!l{^^j^$tbr 

C ^M^^::^i|iS ^:Lt 7!)^-^m hfi:^o 



wo 2004/036963 




:T/JP2003/011358 



2 7 

X 5' KWM-r^o wm^ns.mBE 3 (D^—<D~i^mm aia.' -^^^ 32a, 

e^L-r ly^^^'^y^ 35a. 36a T'«^ $ ^-f^^^c^-T f 

^fe#j^31k, i:iSfe#j^32k, ^itW>'>J''j5^iJrv:^ 35k. 

5' (DT/ — K • r— ;5^F^mjE Va' i::?7 y — K • T—y^mmB Yk* t (Dm 
:^i:.5^Xj8|#5' (7>Ty-K-T-;^FflSJBEVa' t K • T-;=?.r^«JBE 

10 Vk' i<^^(DT>'^^7:/;^«jBE^«^iK;!jp^^^7-r'^*-t-:5o 

±13© 5 ^ fifzL^wmmtim ac-dc ^ ^y^- ■x^ns.ih ^ titc 

15 (Dm^tmmt, se^m 2000-150193 -^^j^mi^mi^m^^tix^^^cDx, 

&^±(DWim^^ t) > ;^ ^^-rm^ 108 joshi^u. x jH^^^^g so (d^ i^^^ 
^mm^mWim^ 140 };ia;^ ^tix x 5' (^^^ 5a' n.'^'^(DM^Wcxm 

20 mj^<^^f«5o 

tu. Wm?J^;&s^jsn-CXi^W5' d-feii^^#{c:j^;;cfeX}^;as;feJr|t^;h.§, ^(d^. 
It^tLfcXafi:. 109 ^3gigUfcO"b> '^m^mi^ 107 trfll^-T^^ai 

25 116 T'^ffl^tL. ^ h \^mm^ 117 -dtifii^ttT. ;^ y y iiid t . 

102d J::J:5^5^^triO-LTW^^a;3®^« 112 (c:^»9a2.*tb^ IBlt^ti. 
X||^m^#14^©#S(^«iE^=fToTlg^7*-t5^#. ClttSriii^^a^ 

sii2™tiu w<^7*->5'^ffiv^Tp^^^^^asrffv\ nm^-^fitdrnm 



wo 2004/036963 . 




:T/JP2003/0113S8 



2 8 

Hfi^S:liil|i^;^^g 110 iJi^^i^-rSo 

rtL{j:j;oT. xmf^ithtx*)imm&^^i^msmmRxj^:ifih\m 

mm(D/m^ mMit^vxhmm(D^M^tmm\^^mn^mtt^^o m^. x 
mrnnm-mMi^^ i^^^—'^^cDxm.mw^mwi^^^^fhit, ^ ly^^—i^a^mi^m 



2004/036963 T/JP2003/011358 . 

2^ 

^ :^ © 15 g 

g, 

3 \zM^(0 X 



wo 2004/036963 ^R;T/JP2003/0113S8 

3 0 

5 . 

10 9. . tiTia= Tf:i. AL mm < ^ MiBi^mffite§^<^?itb-r ^:y:^t 
m 8 Kumo X j^^^go 

15 *3j:r;«. 



25 



13. _hiBit^3® 1 {^is^o X j^is^^g ^ > ±is X mm^nm \.xmt)^fi 



2004/036963 ^TCT/JP2003/011358 

3 1 

itxmcyrmsio 

. ±mn^^ 5 (;:ism<z) x M^^^g t . jiis x jis^tei^i&j vxmt^ti 
X m^m^t. :Ltih X j^w^u? x mmm^^^n u m^i^om ^ 

fnxmcfrmwio 

:^xji^^ai^^, :ifhh xm'WRxjixmmm^^imv. ^i^i^(Dmr) 
tLxmcrmmo 



wo 2004/036963 



T/JP2003/011358 



1/11 



(0 



in 



LO 



CO 
CO 





wo 2004/036963 




:T/JP2003/011358 



3/11 



CO 

in 

9- 



CO 



CO 



CM 



CM 



.-i-_-._-Fli---F^-.l:-_F^-.;-_-.-: 




CO I 



CM — — —I 



CO 



(0 
CO 



CO 
CO 
CO 



CM 



CO 
CM 



CO 



co^ 



JSC 
CO 
CO 



t CO 

CO 



^ -I 

CM 



On 



CM n 



CM 
CM 



wo 2004/036963 



:T/JP2003/011358 



6/11 




CO 



CM 

a 



I I 



CM 

JSC 




1/ 

H -. 



wo 2004/036963 T/JP2003/011358 



7/11 




wo 2004/036963 



:T/JP2003/011358 



10/11 



ID 



ca 



CO 

> 



\«H<1 — ♦-KH* '•-«■ 



> ^ 



-KH» 




CO 



CM 




I CO 



<M ^ CM ^ 




wo 2004/036963 (^B^ 



T/JP2003/0113S8 



11/11 



HIS 



+75kV — 



OkV 



-75kV 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/11355 



A. CLASSmCATlON OF SUBJECT MATTER 
Int. CI"' H05G1/32 



According to International Patent Classification (EPC) or to botti national classification and IPC 

B. FIELDS SEARCHED - 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'^ H05G1/32 



Documentation searched other than minimum documentation to the extent ^at such dopiunents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1596 - Toroku Jitsuyo Shinan Koho ' 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted duiing the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to clmm No. 



X 
A 



X 
A 

X 
A 



JP 5-307998 A (Hitachi Medical Corp.)/ 
19 November, 1993 (19.11.93), 
Fig. 2 

(Family: none) 

JP 5-315085 A (Hitachi Medical Corp.), 
26 November, 1993 (26.11.93), 
Fig. 2 

(Family: none) 

JP 8-255694 A (Philips Electronics N.V.), 
01 October, 1996 (01.10.96), 
Fig. 5 

& US 5731968 A 



1,5-7,13-15 
3,4 



1,2,5, 6, 

' 13-15 
3,4 



1.2,5,6, 

13-15 
3,4 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: **V 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X** 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O^ document referring to an oral disclosure, use, exhibition or other 
means 

"F' document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
19 December, 2003 (19.12.03) 


Date of mailing of the international search report 

20 January, 2004 (20.01.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNAHO] 



SEARCH REPORT 



International application No. 

PCT/JP03/11358 



Box I Observations where certain dsdms were found unsearchable (Continuatioii of item 2 of first sheet) 



Ihis international search report has not been established in respect of certain claims Ander Article 17(2j(a) for the following reasons: 

1. I I QaimsNos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. . | ,\ QaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to sudi an 
extent that no meaning^ international search can be carried out, specifically: ^ 

• 3. QaimsNos.: 

because they are dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 3 of first slieet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The international search has revealed that the technical feature common to 
claims 1, 2^ 5-7 is not novel since it is disclosed in documents! JP 5-307998 
A (Hitachi Medical Corp.) / 19November^ 1993 (19.11.93), JP 5-315085 A (Hitachi 
Medical Corp.)/ 26 November, 1993, and JP 8-255694 A (Philips Electronics 
N.V,), 1 October, 1996 (01.10.96). The technical feature common to claims 
13-15 is mere the one in which a known art is added to the technical feature 
common to claims 1, 5, 7. The inventions of claims 5-7, 13-15 that are judged 
to be not novel nor to involve any inventive step are in the same group where 
the first independent series (claims 1-4) of the first invention are included, 
(Continued to extra sheet.) 

1. I I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I I As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specificaUy daims Nos.: 



4. [ xj No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1—7, 13-15 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 



Form PCTASA/210 (conlinualion of first sheet (1)) (July 1998) 





internaho] 



SEARCH REJPORT 



International applicatioii No. 



PCT/Jp63/11358 



Continuation of Box" No. II of cohtinua'tion of first slieet Cl.) ■ 

while the inventions of claims 8-12^ 16 involving an apparent common 
special technical feature form another group . Therefore, the application 
contains two groups of inventions . 

Consequently,, it appears that claims 1-16 do not satisfy the 
requirement of unity of inventi<Jh. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



Jl 



mami^^ pct/jpos/iisss 





m am^^n^m (i.po ) 






Int. CI' 




2 








^mff^m (IPO) 






Int. CI' 


i-i 0 5 G 1 ^ 3 


2 




^■^mMmm^<^m. 1922-1996^ 
^:^m<&^mmfsr^^m 1971-2003^ 

03|s:H^ii|feMJ&flg^^ 1994-2003^ 

B:^mmmmmmm-:£in 1996-2003^ 











X 
A 

X 

A 



JP 5-307998 
19. 9 3. 11. 19, 



m2 iZ77^ ))-tiiV) 



JP 5--3 1 5 0 8 5 A (:^^^%bBi:pt7*^=i) 
1993. 11. 26, 1112 (^T^y— JfeU 



1, 5-7, 13-15 
3, 4 

1, 2, 5, 6, 13-1 
5 

3, 4 



x) cffl8©iKtK:'b5:ilit*5^J^StfCv>5. 



TTj iag^tb^BX«®5fea^»c^$ixfc5:jiiii-efooT 
oa«i<^ 5t ii> § I ffl-r 5> 'b «o 



19. 12. 0 3 



20.01-04 



B*H#fFfr (I SA/J P) 
100-8915 



0 3-3581-1101 



2W 



9 16 3 



3 2 9 0 



i^StPCT/I SA/2 1 0 (02^— i;") (1 9 98<^7^) 




mtam^^ pct/jpo3/i i ass 



c im) 



X J P 8-2 5 5 6 94 A O^hjT 7. xvn^^n ^o-^* 7:cVJ-W( 

1996. 1 0. 01, Els (yy^V—^^l.) 
& US. 5731968 A 



1, 2, 5, 6, 13-1 
5 

3, 4 



^SCPCT/I SA/2 1 0 (02^-i^©i^t) (1 9 9 8<Ep7<g) 




HI^Wgl4&-^ P CT/ J P O 3/1 1-358 



mm80ifS3m (pcti 7.^(2)(a)) o^;gtcJ:»3, i(OH|gil@3lc##»4jJc©aft J: 5 g»*<o^i^5ffl<^-^^c:ov^T^t 



0 



0*5. ■ * • ■ 



m-^(Dmmi, 2, S-?}*. :i:SfeJP 5-307998 A m^^^Q±:^'f-( 1 9 9 3. 1 
1 . 19, -X^J? 5-315085 A m^^^±S^^ 7=V 1 9 9 3 . 1 1. 2 6, XWiJ? 8-25 
.. 5694 A i74pj7°^ xl^H^-^^ ^P-t* 7iy;-hH?'/) 1996. 10. 01 K^tl^tim^^tl 
TV^6;2i^e>^^^^^<^-C{t?^iV\ -Sfc. ^*<D^H 1 3 - 1 5 f*. -?:tt^tuf*^3S 1 , 5, 

<D%m%n m-^(D^m i - 4 ) ^mm^ • im^'^(o^'&^f\^fz.mi^(Dmm 5 - 7 , 13- 

1 5 ^E^L. ^J^c^#]5iJ?i?g^»6^#m^*iit--rsif^c^f£ia 8-12, l 6 



4. ^ ffliSA:45^-S'5tiiAP^S^ic*4S:ffirertKi^#UJfcA='ofccOT% r©ffl|^S^3t^^«. fS*<^iSlS<^S?0tcfE4fe 
fS*©|5|S 1-7, 13-15 



«*PCT/I SA/2 1 0 (M^^-'^<r>m^ {\) ) (1 9 9 8^7^) 



